Résumé. 2014 
Abstract. 2014 Low temperature specific heat measurements have been performed on disordered Fe1-cAlc samples in the concentration range 0.10 ~ c ~ 0.50. A drastic difference between the « electronic » specific heat of the disordered and ordered samples is observed. This observation joined to the recent knowledge on the particularly complex phase diagram led to reconsider the results obtained about the physical properties of the FeAl alloys. A qualitative review of some physical properties, namely the specific heat, magnetic susceptibility and magnetization, show that these properties depend strongly upon the state of the system at a given concentration. The annealed (ordered), quenched (partially ordered) and cold-worked (disordered) states of samples are used to investigate the ordering effects.
J. Physique 44 (1983) ; however there is now a qualitative agreement between different studies on the nature of the phases and on the order-disorder transitions in the Fe rich regions of the diagram [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . In fact this diagram is very complex and shows some very unusual features in metallurgical systems [15] [16] [17] . For instance Allen and Cahn [24] [24] [25] [26] . Therefore [40, 41] , the magnetic phase diagram for 0 c 0.5 shows paramagnetic, ferromagnetic and spin-glass regimes; the corresponding transition lines meet at a multicritical point near c = 0.30 [40] . The magnetic behaviour depends strongly upon the phase state and upon the atomic arrangement i.e. ordered, partially ordered or disordered structures [2, 32, 33, 36, 38, 39, 42, 49, 19] . at % Al (after Allen [27] The specific heat has been reported by Beck et a1 . [48, 49] [23] . 6 . In the concentration range 0.3 c 0.5 the alloys form the ordered B2 or CsCI structure [17] . Recently it has been shown [23] (Fig. 3) and the high field susceptibility presents a drastic change (Fig. 4) . It is also important to notice that annealed or high temperature quenched samples present the same magnetic behaviour [2] . The recent studies on the Fe-Al alloys in the ordered phases have shown that the magnetic properties are in fact more complex than expected from the earlier studies.
The influence of the atomic arrangement on the magnetic properties has clearly been shown in particular by the investigations of Oki et al. [28] . Moreover it has been shown [28] that the so-called double Curie point phenomena arise in fact from the coexistence of a + B2 and a + D03 phases in the constitution diagram.
Above c = 0.27 anomalous magnetic properties have been registered since 1959 by Arrott and Sato [32] and reconsidered later in particular by Shull et al. [40] . In this concentration range the alloys can have the a, B2 or D03 structure depending on the temperature range considered, D03 corresponding to the low temperature phase. Shull et al. [40] studied alloys which have been quenched from 1200 OC and then annealed at the appropriate temperature in order to obtain the B2 or D03 structure. The alloy Feo.73AI0.27 D03 I is a pure mictomagnet (see [62] We show also preliminary results of a study of ordered single crystals. The concentration considered here is c = 0.50 (Fig. 11) .
All values of y which are available both in the disordered and in the ordered FeAl alloys are given in figure 12 . and cold-worked states. figure 11 . A drastic upturn at low temperature is registered, similar to Okamoto and Beck result's for the quenched sample. We have extrapolated the high temperature normal behaviour in order to extract y and P coefficients. y = 9.19 mJ g at-1 K-2 and P = 0.028 7 mJ g at-1 K-4. In the figure 11 is also represented the deviation of C from the linear behaviour. [52, 53] but it appears that a complete calculation should be done using a more realistic model. Progress have been registered in the dilution concentration range by Terakura [63] . In the high concentration range Jo and Akai [43] [40, 49] . The magnetic behaviour is consistent with the observation of Gengnagel et al. [36] (who have cooled very slowly their sample from 1000 OC to room temperature) and with the observation of Wakiyama [35] who obtained a saturation magnetic moment per Fe atom of 1.87 JlB.
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The annealing treatment at 640 OC followed by water quenching should lead to the B2 structure.
(It is to be noticed that in this case the concentration is very far from the stoichiometry corresponding to the B2 structure.) Shull et al. [40] observed a magnetic behaviour, not very different of that of the D03 phase, which is in disagreement with Oki et al. [28] who consider the B2 phase as non magnetic. The y value is 9.3 mJ mole-1 K-2 [49] .
-A quenching treatment into water from 1 200 OC should lead to a partial B2 ordered structure according to the phase diagram [23] and to the investigations of Shull et al. [40] . Cheng et al. [48] have registered a value of y of 9.7 mJ mole-1 K-2. Samples submitted to the heat treatment producing the B2 structure present a magnetic behaviour which is comparable with the one presented by the samples in the D03 state [40] . This is in disagreement with Oki et al. [28] shows also a drastic upturn at low temperature in the C/T versus T 2 representation (Fig. 11) [33, 38] and y presents approximatively the same variation with c as X (Figs. 4 and 12 ). It appears that the drastic change of behaviour of y(c), which takes place above c = 0.30, is probably correlated with the change in the magnetic properties, but no clear explanation is yet available.
An attractive explanation can be given in relation with possible magnetic properties. It is to be noticed that the magnetic properties of the disordered alloys [38] have been studied in magnetic fields of at least a few kOr,. It is well known that a relatively small field (100 Oe for example) can be sufficient for changing a spin glass in a ferromagnet [73] . Moreover the curve M versus H at 4.2 K for FeAl [38] is not different from the corresponding curve observed for a well known spin glass as Auo.goFeo.lo [72, 78] . It is to be noticed that, in a small field (13 
